The present work is devoted to investigation of stability of stable color centers that are induced by gamma radiation in pure LiNbO3, Cu-doped LiNbO3 and Ce-doped YAlO3 single crystals
Introduction
Lithium niobate LiNbO 3 (LNO) is a ferroelectric crystal having important applications in laser, electrooptic, acoustooptic and optical storage devices [1, 2] . The photo-refractive eect, which is used for storage of volume phase holograms, is due to the presence of transition metal impurities (for example Cu) and intrinsic lattice defects [2, 3] , which are sources and traps of electrons in lithium niobate crystals. Yttrium aluminium perovskite YAlO 3 (YAP) is perspective materials for laser engineering and scintillate materials (doped by cerium ions).
The stable color centers (SCC) in pure and doped LNO as well as YAP crystals have been investigated in several works, for example in [4] . The SCC are centers which have lifetime higher than 1 s. Unfortunately, the lifetime of color centers were studied in literature only for transient color centers, for example in [5] . In this work the lifetime of stable additional absorption induced by gamma irradiation in pure and Cu doped LNO as well as Ce doped YAP crystal will be determined from data obtained during 10 years.
Experiment
The pure LNO, LNO:Cu (0.05 mol.%) and YAP:Ce 
where d is the sample thickness, T 1 and T 2 are the sample transmission coecients before and after irradiation, respectively.
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The additional absorption (AA) was measured three times: immediately after irradiation (in 2002 year), two years after irradiation and ten years after irradiation.
Results and discusions
Absorption spectra of pure LNO crystals immediately after irradiation and before irradiation are given in Fig The absorption band centered at 21 000 cm −1 in the LNO crystals after gamma irradiation is attributed to bound small polarons (O − centers stabilized by lattice distortion) and 27 000 cm −1 can be due to hole localized into lithium vacancy [6, 7] . According to literature the contribution in AA with maximum near 27 000 cm −1 can be also due to O − polarons [8] , F + [9] or F [10] centers.
Absorption spectra of LNO:Cu crystals immediately after irradiation and before irradiation are given in For YAP:Ce the growth absorption of Ce 3+ ions was observed after gamma irradiation at new line 34 000 cm −1 (Fig. 5) . The AA of YAP:Ce present strong intense band centered at 34 000 cm −1 (Fig. 6 ). Analysis of decay kinetic for pure LNO at 27 000 cm −1
shows that approximation with sum of two exponents is satisfactory. Thus, color centers of two types with substantially dierent lifetimes contribute to this AA band and decay of AA can be described as:
where ∆K(t) 1 is the AA value at time t, ∆K 0,1 AA at the time t τ 2,1 , ∆K 
This means that the maximum at 21 000 cm −1 is associated with the centers of one type.
Analysis of decay kinetic for LNO:Cu at 25 000 cm −1
shows that approximation with sum of two exponents is satisfactory (Eq. (1)). Thus, also then for pure LNO (at P. Potera 
